Noninvasive assessments of bone strength.
Description of new noninvasive technologies or modifications of existing technologies with which individual components of bone strength and bone strength as a whole can be quantified. Although bone mineral density has served as an able surrogate for bone strength, it is clear that aspects of bone strength are either not captured or are not discernible within the measurement of bone density. New, noninvasive technologies have been developed to quantify aspects of bone strength such as biomechanical parameters based on geometry and scale and topological parameters of microarchitecture. Finite element modeling utilizes sophisticated mathematical approaches to predict the strength of the whole bone. At present, most of these technologies remain beyond the reach of clinicians, with the exception of hip structural or strength analysis. Hip strength or structural analysis is widely available because of its incorporation with dual energy X-ray absorptiometry and has been extensively used in clinical research. None of these new approaches has been shown to be superior to the measurement of bone density in the prediction of fracture risk. This fact does not diminish their potential to enhance the understanding of the pathophysiology of fracture and the mechanisms of therapeutic efficacy.